All-trans-retinoid acid (ATRA) suppresses chondrogenesis of rat primary hind limb bud mesenchymal cells by downregulating p63 and cartilage-specific molecules.
P63 null mice have no or truncated limbs and mutations in human p63 cause several skeletal syndromes that also show limb and digit abnormalities, suggesting its essential role in bone development. In the current study, we investigated the effect of ATRA on chondrogenesis using mesenchymal cells from rat hind limb bud and further examined the mRNA and protein expression of Sox9 and Col2a1 and p63 in rat hind limb bud cells. Limb buds were isolated from embryos from euthanized female rats. Growth of hind limb bud mesenchymal cells was determined by the 3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazolium (MTT) assays. Formation of cartilage nodules was examined by Alcian blue-nuclear fast red staining. The expression of Sox9, Col2al and p63 was determined by Real-time RT-PCR and immunoblotting assays, respectively. Our MTT assays revealed that ATRA at 1 and 10μM significantly suppressed the growth of mesenchymal cells from rat hind limb bud at 24 and 48h (P<0.01 vs. controls). Alcian blue staining further showed that ATRA caused a significant dose-dependent reduction in the area of cartilage nodules (P<0.05 in all vs. controls). At 1μM ATRA, the area of cartilage nodules from hind limb bud cells was reduced to 0.05±0.03mm from 0.15±0.01mm in controls. Real-time RT-PCR assays further indicated that 1 and 10μM ATRA markedly reduced the mRNA expression of Sox9, Col2al and p63 in hind limb bud cells (P<0.05 in all vs. controls). In addition, ATRA time-dependently inhibits the mRNA expression of p63, Sox9 and Col2al. Western blotting assays additionally showed that ATRA dose-dependently reduced the expression of Sox9, Col2al and p63 (P<0.05 in all vs. controls). Together, our results suggest that ATRA suppresses chondrogenesis by modulating the expression of Sox9, Col2al and p63 in primary hind limb bud mesenchymal cells.